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(54)TitIe: NOVEL LIGANDS OF NUCLEAR RECEPTORS PPAR ? S 
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(57) Abstract 

Ligands of nuclear receptors PPAR's (peroxisome proliferator-activated receptors) which are compounds selected from the group 
consisting of ascofuranone; and ascofuranone homologs and ascochlorin horaologs having at least an orcyl aldehyde moiety wherein the 
hydrogen atom(s) of the hydroxyl group(s) at the 2-position and/or the 4-position of the orcyl aldehyde moiety are substituted by C, , 5 alkyl 
C M5 alkenyl, CH 2 COOH, CH 2 COO(C M5 alkyl), C(C=0)(C M5 alkyl), C(=0)(CH2) M5 COOH, nicotinoyl, isonicotinoyl, etc. These ligands 
are usable in preventing and/or treating diabetes; hypertension or cerebrovascular disorders; arteriosclerosis; complications of diabetes; 
chrome inflammation; cachexia; digestive cancers, etc. 
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io oumi A*+fc^au#»dit(LD^3j^c#«er*j( ldl urn 
wb*iM»tf/xtt^i!rr*fc», » ldl ifa&*feOT*jhflrmfiT*iftt 

25 fcift^u^^i Mmo^mmmz^^mmumm^h^^tiT^rco) 
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» 
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1982 mz\z*&wm\tT7, ni?w) >mmw, as-6 tfimzztz vvy^/ 

Ltc (Agr. Biol. Chem. 46: 2865-69, 1982) . 1980 *Eft&¥-\Z\Z>t. WtDfrO) 

15 itsm £fate&Tm&&z77Vvz?>z~?<DitGmzifc&Lfcfcmm& 
'&(o^7V u v > t?x. > >^<b^(TZD)o ; E5 i ;wk^#i £ & -o tc&nn < 

<d tzd *«tt#iHB&n. natimom»<>^uMGRttfti»6^r}SE 
20 ^t-ra tzd omsn«koe**ig!>Lfc. tzd ©^^«mj±<^^-c 

S. 'J^^HTOWJt^- (t-77>- Uir^-) PPARa^, O 
n7j7U-h£<oT%mkZn%tZLZfrio> TZD t> PPAR ©U#>K£L 
T«fi3H»«0*aft«|fibT^*TOtt^«$nfc©T*S. PPAR ttt* 

CtlC-6^«*»T, /t-**5/V-AJ«WW»ttU-fe^- (peroxisome 
proliferator-activated receptors) <hlTOft$ 'J -fe^— f¥T*3. 2U7j7~V 
-f htSB^WC^aoft^MHafiSWrs TZD fcacovvtfc, S^^t^s 
<=> PPAR U-fe^-tOttS^ffllC3^TttW*»fft>nfcOT**. 
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tzd ©Mtet^MiiT^o, tzd \t&&mm&mz&m\z%m?z> 
mm± -ppar r *%mtr zvtfyvr&zz.ttfBnzfrizzntc. z. 

io mmm, u >n%mm, wiWR^mmzmmiz^LT^zt^^x^^,, 
nmim<DM'&\zte, ppart mi&h^cbp Rnmm^)t<D^<Dht\z, 

£<Dizmmmms ppar ? r = u -<d u #> ft&s c <h^Bj^K£tu & 

fi^MSOiW<!:lT PPAR 77$ U-CDSg^JiLT^TV^o 
15 PPAR-CBP Srf^ci:r SJig|»«^bO^™«|$^BJ-r^ ct^^ | M A-. 

Tl^„ PPARKttHSii&D, PPARa^^bTffF«^*L. PPAR/3« 

ppARrMite«> m*. ] )>^mmRztmmzftrt?z>. 
20 tc®*mmz£m\zftmLmMtLtzm®Mmi<z, T^^t^vti^ytm 
fo-znz-mo^ >zm±Lwm!hWzte!ii-?z> 0 cott^^ h 
*k y-tf^mimm >x »j >^&*&T^%ztifi*m\zwm\zt£-D~i:z 

-75, uw^m^fc^f ^ppARrt-DUTti, mmmm-izh. mm. 

TV^ PPARr ©t£f'JKO^T W^ii^TtTc. U >A^«{c^ 
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PPARr ©ftUfcO^T, 1998 ttir^#IW»tz:oJWSnTV^(M. 
Ricote et. al., NATURE 391: 79-82, 1998 ; C. Jiang, A. T. Ting and B. Seed. 
NATURE 391: 82-86, 1998). HftStt, PPARr ©M»fCj£££ii 

TfcW«$T:&3 0 *MBfR:MUfcStt<kT^D7T-^ TNF- a , IL-l 

±E©*Xtt* iSttftT^ D7 7~5>®ttftttlC PPARr OU 7J> HT**#* 

mm? ap-1, stat sue nf-kb tmsm t«*-r « c 1 1 * d , maim s 

*»#8Htt. *l*i , J-fe^-PPART*»ttftr*Cift:J;l)iL.i/8, TNFa£ 
cktf IL. 6 &£<Z>*£tt*fvr >yfe>'»-RNA 

•tsifeetttj-r h*< x^s-awn* ppar ^iiciiiTwugft® 

25 ft«JS#«L». i«itt t n 7 "DX^7>y^»U ft 
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(D^m(R. Ross, New Eng. J. Medicine340: 115-126, 1999 5W£<^C§g£ft<5 

5 tnf £^£u mm\zmmmtmstiz>im&(D 

*> { ^ f&&M'bi&TTz><D-v. Bft&mw>mwmmL, %uhLm*mz.LTKt:T 

#>&#©7fiJ«, ^>T5Etf ^OT«75:<, BM^»(C 
10 ££&iki^T5E£T£©T;fc£. fl£oT, iSfflffi^© TNFali££f|iiJ#p-f 5 Z\ t 

#»©PPARr£fgglLTt^fr\ TNFa^«^cf c <W$nTV^^ 0 o 

±m^>(Dmmz^mvrcp?ARit, ^^y^iz^^mmt^nt^ox- 

TNFa©jg££$WT£fcl>©T£5. *<DI3EM\Z\Z. ±E1S>mm\Z PPARr • 
15 .©U#>KT&S1i-»J>^ Wa©g£fe£$ftJL-P#«l;:Stfe 

>&%<DmmRxm$i\z toi, ppar r u #> v ^^w&w&zkit-t mm®. 



6 



WO 00/53563 

PCT/JPOO/01497 

mrzmmmmmmt, a#©£«©ft(QuaH* ofiif e; qommm 

fWMWfcJ:* QOL *TULKW^*1Hn*Zt#Ute*mmeiim» 

tltz. (Nature 386: 407-410, 1997^). ZMmm*M£&AM* 
15 M&^^bTl^ 

«MHa0ft«mfc:«»T. (i)««^TSMmiwicMWfttifrr*c: : 
(aJigttKSss^^oWobWdb/dbfcgos^si.oxij 

20 m **T Zt RXR © U tf > H t PPAR T © U * > K » in vivo ROC fa, vitro T 
25 

1 0- 3 7 7 9 0 5^, ROTRHJSPCT/ J P/0 7 0 1 2). 



7 



WO 00/53563 PCT/JP00/01497 

*<Dmm#w ppart u -fe^-K:ts^u«e^©56Sfe«wr* zttxar 

©2ttR^/S&tt4tt©*M*BMfcJ;0flBftUfc»»#*t, PPARr 'J 

ra«e*T**, TOl)iz7^-PPAK©U#>K££ftT5. Ctl^tt, Iftfljft 
10 *fc^^*SWUi:y^-PPARU^>Htt#tt©ateill*©(B^©lWfflfc:J:0 

BfeS$ns^axttttsi©ii&«Rac/xtt^i»©fe©, «toi¥3HeKtt^>^u> 

»*WMt££^tr»j|R«fc£ ; ; jfe-g, ffig, m , ^ 

«ft«»©^f>©ii&*R^/Xtt^l»©fc©, MUtfc*JL«»fc*Jts»»7> 

20 BUBOfB^L^RW 

H2«» ^«f-25 fc«k* db/db T^x©jfii«Mt««»?l!t©^ftSS-r. * 
»IBJ6©z:Biati2ja^©db/dbT^, io^©J!M^^«b, -p©¥ 
25 i^jfa^fM^ 720-740 mg/dl "5 fl&©-» 

<Mt£%-25 t L , {b^tl-25 tt 60 mg/kg £ - B HhI« P S# L fc. ♦ : 

ftffilt. ™ : -fk^^-25 **P< 0 .01 and ***P<0.001, in Student t-test. 

0 3 tt, fcSfc-i tK.Gta.25 \Z£Z NOD T*X© I £l«H£«££?Bft&£ 
£3cT. ♦ : A : it&ta-l © 25mg/kgp, □ : it&ta-l © 50mg/kgSi, 
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tuft®****?. wyu^^tttt^ua^oT^^wi^Lftv^ 



L<«y;^-; k 7U _ ;k (c^ Cl5 ) -CH 2 COO 
H, -CH 2 COO (C^C 1S ) 7)V*)U -C (=0) (C.-C^) 7;P* 

-c (=o) ju-;k -c (=0) (c^c 1B ) 7;^7U-;k - 
c (=o) (ch 2 ) IM5 cooh, -^^-f^xf^y-n^y^^f,^ 

n*{b^T*s, uiry^-PPAR © u #> k &m?z. r7 

*tt, x^-WK) 5WJ47X3^DU>t|B|«ciT*oTt,«t 
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R J «, H, - (C X ~C 5 ) 7Jl/^X«7^-;k Xte-C (=0) (C x 
~C S ) 7JWt$D ; R 2 te, H. - (C,-C 5 ) 7)V*)VyL\*7)Ur=.)V* 
-CH 2 COOH, -CH 2 COO (C,~C 5 ) 7)l*)V, -C (=0) (C,~ 
10 C s ) 7)V*M -C (=0) (CH 2 ) ,^ s COOH, ^n^/^kXte-f 7 ~ 
□ 3V-f ; &tfR 3 te, HXIiClT^^ (fit, 7X3^D'J>S» 

#S69J©PPAR®U;tf>K«, £TF£^tr. 
77.3 7 5/ >RZt*V>mmfc, gp^> S (1) : 
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10 ^ (5) 4". *)\'i<')l7)l7 : tF2i±W<D7mm<DHte. - (C^Cj) 7 )V 

+;ux«7;uy^;k x«-c (=o) (c,~c 5 ) 7;wuTffi&$nwT 
b£< ; r 2 «. h, - (c,~c 5 ) 7;wux«t;^-;k -ch 2 cooh, 
-ch 2 coo (c,-c s ) 7J^;k -c (=o) (c^Cs) 7;ww, - 
c (=o) (CH 2 ) ,. 5 COOH> -n^ y-r;i/X«-fy-n^y<;UT^0 ; 

te> PPAR U-t^-ilS^i^^Lfc^Aae^^ilfLfjMBSrtTfflmfe 

20 

*5£W<Dit&mZ. &ViW Ascochyta viciae tiE^^t^ Z\ t\Z& 0 M££ 
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-Atf 1972 *E\zm&btc&WM Ascochyta viciae ffiM&T 5 irE^St 
(Tetrahedron Letters No. 25, 2541-2544) T\ #Mte77> □ 7 5 / > £ WW%\Z 
7Z3>7W)>Zbm&.?Z. 77sU>7U\)>\* Ascochyta viciae £W 

5 Nectria coccinea, Fusarium sp.> Cylindocarpon lucidium, Cylindrocladium 

ilicicola, Cylindrocladivun sp., Verticillium sp. ^<D&W.WtfM£.'f 2> Z. £#*$g 

fcK 7X377;Mi Ascocyta viciae K«rftMfcftIH£<Kn?& 5. 
ThHn7X377;>tt, 7X377/>$MftLT, f©fh7A 

fcSID©I§C^B£V^> 7iZJK f7i-;i/, ±75=-JK 

7>hu;K 7x7->hujk &ztz\n*>tfi~3®<Dm&mz&iTmm'2ti 

20 
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2-0-7; WUxt FD77377/>jM 

TZnirnv >RzS7Xn7 y j >fg*#*s|S£ Ltz PPARr Ut^-ox 

m®ifi\zj:zm4frp>* t;py^7;vfh K2&0tK$s«, u-fey^-set 

<D7mm*7)l*MtLtz 2-O-methyl flg*tttt#<fb£4b<i: O PPARr U-fey^ 






CI 
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m 

JWSfTFSttSfls/B Ufc (J. Antibiotics 24:fc 681-686,1973 

5 RZS Jpn. J. Pharmacol. 25: 35-39, 1975) = $ <=> fC*fgBJ# 6 tt, ESjfiLBEffi©^ 
x^T* § DOCA H&jfiUE^ 7^:773777 >£3£P&#T£ JfiU£©±# 
tt»^btt^d^JlilM©}ggSefe||$-&4^tS«SLTVi§ (Eur. J. 
Pharmacol. 69: 429-438, 1981) . 7X37? J >#fcif £ © «fc 5 fcffrB £^T© 

-7j> AfrttJ«K:*5^T7^=i^nU>, *©«!^£4&;fttfB§S#a*» ,« 
^TKXR^^bRAR^M*^Lfc^A«W©^S:ffl»^#tt»Cli 
fcfcjlHJU ^n^^RXRRDtRAR 'J-fe:/*-©L>;!f>KT*S;L 

*%w<Mt&®(Dti;fr-w^ 7xn7yy >**oma«mRzmmmtwAR 

U-fe^-CD«rSWU^>H"T?»oT, WVfFX (PvXR) 0t-J^7> 
*-U9V-f>K (EAR) UHr:/*--£J£ttfcUlV>. 7*:x* □ U ><D*)V$> 

*5Bi8©<b^«*«^-r^sa*tt. &©®dt&3. -ott^ss«jpifc»-r 
&znz®i&&\z&m?zm&tfi3b\?fp > ti& u $bt; ppAR^sic^grrsig 
i>» ppar *«#afc58s-rs*»!©^bg^>Rwnk:i»^*r*s 
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TZD Oct 5 \z &&m®ffl&\z5mtZ> PPARr ^^ftffittftf U # > 

5 HTttfc < s J£ < U BlWRtflMf fcBSTr* PPARr * 

PPAR »4Jh*¥»JaflWaK:»iSILTV>*©T, PPAR 

H^NF-/cB SM<»£ia\ ifiL*©1g&&£$«tfil&7?$£ (b. Staels et al., 
Nature, 393: 790-795, 1998^). #^BJKfrfrfc>3fc£tltt75V 

mmm \zt&wtz tut^-mm ©ibh \z t a £ s & © -mfc u -t -? 

*~PPAR *mmzftmttZ>?-7W 5?>^>S?X>^>^b^»(TZD m> 

fcit^i**«*fc»tSt>n4. T&fc^, TZD ^ tt PPAR r U-fe^-SBJtfb 
15 l/^bT737*9AiC 1 *ofc<||^U^^Ofc»U #aW©fb^*tt in vitro 

*C <b PPAR r U ir ~?9 - \z z> „ 
MM 

*5693©*b£*i£s#"rs*&, M©ffl^»^n-5^j^^$nTt/^ 

feT£#te, flAtti), gffl, ftsu *y-fe;WB» «3B, 

25 &*ttffl»*T*irr*c:t*«Tr.#*. c©ito«^ft©iixffl&ttgfcH: 
«t5^-r?.»(c^uT> *58«©ft^«*» i~99 (a»> ks#u 
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woks®*® 5~75%^l, mm^tmm&mmmmttLT^z. 

m kg dbtz D T 0.1-20 mg/kg D , M£ L < & 0.2-5 mg/kg T&£„ 

mmzm%.L,tc®mmzm'%LT*tz> ^ \zmutrz> z.tT*$>z a mmmz$> 

*%wwt&mfim®ftT&zz.t\z&&Tz>m® 

^mtL&M<Dmm\zmz.Tmm?z>. ^<D^tmmm\t. mu mi %%i 
iwji^^ *v&otmj&®\t*mmits®t-mz%m. ya-i; 

fcf;Hr;UP-x, #y tf-;nf p>j k>, ^>h^h, 7^u«thU^ 

25 *yJM0W5. 
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5 ^m(Dit^0^o\z7^\zmmm^^0mMMm^t>it>Tm^m^. * 
c r^fc-fe, ( i ) TKtswfttt-r^OTa^^w^fcj&iR&TO-r s - 1 

mmom&ztt* isa©**^ Wig fii^w-^ 

20 *389§©fls£4&tt, WTfci, f(D7Jl/fbKIi:ifiiiia07$ySti!)^ 
b > i:i«iii:«T5i»ffl Lw s ©t 

25 amart^oa*tiTDD*»«*s^» ncwb^sBits. m©fc&« 
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5 chteS^tT&ft^ 



10 



KPTXn^^y 5 tKM^ h U 0.l6g (4.0 mml) 

ftK-f *>7K 0.7 ml fc**U *»"«MJLfc#& AgN0 3 (0.34 g, 2.00 mml) 
©*W ^>7K«(0.7ml)^'>LToiDAfc, ^bfe«WR©7lcJH|*K:7X 
3 7^y>(0.2g,0.476mmol)©v^^>^ <1.4ml)*Jq*.fc. KfoWLG® 

*^ , J*^n*^A^PTh^7^-(Cj5H^v^D;M^>:7-feh>(60:l) 
tiDWSIUT^t: h'D7X377y> 0.047 g 24%) 

HjA 139.5-140.5'C IR ( cm -l): 1680, 1635, 1555 'H NMR (ppm): 1.35 
20 (6H, s), 1.82 (3H, br s), 1.84 (3H, br s), 2.13 (2H, br t, J=7.2 Hz), 2.33 (2H, br q, 
J=7.5 Hz), 2.60 (3H, s), 3.40 (2H, d, J=7.2 Hz). 10.14 (1H, s), 12.69 (1H, s) 
13 C NMR (ppm): 12.93, 14.44, 16.13, 22.03, 23.03 (probably two overlapping 
peaks), 27.05, 38.29, 88.10, 98.52, 113.14, 113.59, 114.21, 121.90, 125.76, 
135.03,137.71,138.12,156.17,162.15,184.66,193.30,207.20 7C**Hff * 
25 mm%) C, 65.88; H, 6.54. ftMQC) C, 65.94; H, 6.50 



A. 4-aEthoxycarbonvlmethvl-2-amR t hvlascochIorin (1) ; <k£r®l 9.7 
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imitj- V U V A(60%, 23.1 mg, 0.578 mmol)£^>^ >T&&&,DMF (1 ml) 
\ZMM L ft, £ tlfC 2-O-methylascochlorin (0.220 g, 0:525 mmol)© DMF(2 ml) 

&&£tTFU m.UH 3 0 ftm.WLtz'&. ya^Mx^;U(o.064i ml, 0.578 

Ai?Q7h^77-f- (Si0 2 15g, ^^>-^X^;U) tCj;9*f82LT 0.204 
g(77%)tf> (1) *%tz as a colorless gum) . 

IR (film): 1765, 1713, 1694. NMR (CDC1 3 , 500 MHz): 0.70 (3H, s), 0.80 (3H, 

10 d, J=6.7 Hz), 0.83 (3H, d, J=6.9 Hz), 1.31 (3H, t, J=7.0 Hz), 1.58-1.67 (1H, m), 
1.90 (3H, br s), 1.90-1.96 (2H, m), 2.34-2.44 (3H, m), 2.63 (3H, s), 3.65 (2H, d, 
J=7.0 Hz), 3.88 (3H, s), 4.29 (2H, q, J=7.0 Hz), 4.61 (2H, s), 5.39 (1H, d, J=16.0 
Hz), 5.46 (1H, t, J=7.0 Hz), 5.89 (1H, d, J=16.0 Hz), 10.42 (1H, s). ESMS 
(electrospray mass spectrum, positive) (m/z): 505 {(M+H) + , C^^O^Cl + H + }, 

15 507 {(M+H) + , C^CV'Cl + H + } 

B. 4-aCarbox vmethvl-2-amethvlascochlorin (2) : 27 
±fBTf# 6 tlfc(l) (0.207 g, 0.409 mmol) £ * ? J - Jl/(6.2 ml) \Z mm V , 20% 
mM* U O A7K^(l ml, 1.45 mmol)^Jrax.T, 3S»T 2 B#^»bfco Rj&tl 

20 £ 3N max* P H2 izmmLtz^ x-x;n?ttffi Lfc. mmm**, mn&M& 

*£U »y'J*m7Ai?a7h^77^- (Si0 2 15g, y^aD^> 
-*Z/-)V) ^ctt)^LT0.122g(63%)© (2) *%tz (iMii^t, as 
a colorless gum) o 

25 IR (film): 1715, 1696. NMR (CDC1 3 , 500 MHz): 0.70 (3H, s), 0.81 (3H, d, 
J=6.8 Hz), 0.83 (3H, d, J=6.8 Hz), 1.62 (1H, qd, J=13.5, 6.0 Hz), 1.91 (3H, br s), 
1.91-1.97 (2H, m), 2.34-2.45 (3H, m), 2.63 (3H, s), 3.62 (2H, d, J=6.9 Hz), 3.84 
(3H, s), 4.65 (2H, s), 5.42 (1H, d, J=16.0 Hz), 5.43 (1H, t, J=6.9 Hz), 5.89 (1H, d, 
J=16.0 Hz), 10.42 (1H, s). 
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jgg[3 

4-a(4-Carhnyy hutanovl)ascochlorin ( 4 ) r \t^% 29 
ascochlorin (0.150 g, 0.358 mmol) £4£*tfUv> ( L5 ml) izmML ^ 
5 J t? U v>(4.4 mg, 0.036 mmol)^l^«fc 7 K#, (C) .049 g, 0.430 

mmol)£an*fc. K*»ft5 0r7?-«tei«. W*«*iD*.TpH2 *U 1$ 

(Si0 2 13g, ^*>.B»X^;W laOMSlT 0.081 g(42%)C/) (4) 
10 *ifi»fitbT^. 

mp 120-123«C IR(KBr disc): -3000, 1771, 1711, 1649. NMR (CDC1 3 , 
500 MHz): 0.70 (3H, s), 0.81 (3H, d, J=7.0 Hz), 0.83 (3H, d, J=7.0 Hz), 1.59- 
1-66 (1H, m), 1.88 (3H, s), 1.89-1.96 (2H, m), 2.12 (2H, qui, J=7.2 Hz), 2.34- 
2.45 (3H, m), 2.55 (2H, t, J= 7.2 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.2 Hz), 3.42 
15 (2H, br d, J=6.0 Hz), 5.35 (1H, t, J=7.0 Hz), 5.39 (1H, d, J=16.0 Hz), 5.87 (1H, 
d, J=16.0 Hz), 10.30 (1H, s), 12.54 (1H, s). 

mm 4 

4-aisonicotinnvl-?,.amethv] flR mr. hlorin (to : jk&fa si 
2-amethylascochlorin (61.3 mg, 0.146 mmol) (l ml) \Zfe 

m^ *toV-W(MUHL (71.7 mg, 0.403 mmol)*J)P*fc. R ^ 

*wtmttM*»K 7jc, ma****! m*£*Tjra*ftm as 

»*7^D7h^^- (SiO 2 10g, AW>«I fjW |;J; Di i 

tT69.3mg (90o/o)© (5) *ntc Cfta******, as a colorless gum) . 

IR(film): 1760, 1710, 1700. NMR (CDC1 3 , 500 MHz): 0.69 (3H, s), 0.76-0.83 
(6H, br), 1.59-1.64 (1H, m), 1.65 (3H, br s), 1.85-1.96 (2H, m), 2.32-2.45 (3H, 
m), 2.67 (3H, s), 3.39-3.50 (1H, br), 3.50-3.63 (1H, br), 3.88 (3H, s), 5.29 (1H, d, 
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J=16.0 Hz), 5.34 (1H, t, J=7.0 Hz), 5.82 (1H, d, J=16.0 Hz), 7.79-7.99 (2H, m), 
8.87 (2H, m), 10.49 (1H, s). ESMS (electrospray mass spectrum, positive) 
(m/z): 524 {(M+H) + , C 30 H 34 NO 5 36 Cl + H + }, 526 {(M+H) + , C 30 H 34 NO 5 37 Cl + H + }. 

5 mm 5 

4-C?-Isonicotinovlascochlorin (6) : fbafe 30 

ascochlorin (0.200 g, 0.494 mmol) £Mzkt?Uv> (l ml) \Z®ffiL. MM 
VXn^/f (0.242 g, 1.36 mmol)£iP;tfc. 3 PSKit 

x;^e»H»ft-r*C:ifcJ:r)ll»LT0.199g(79%)© (6) &*Sftj»iitUT 

mp 119- 121*0 IR(film): 1752, 1711, 1642. NMR (CDC1 3 , 500 MHz): 
15 0.68 (3H, s), 0.79 (3H, d, J=7.0 Hz), 0.81 (3H, d, J=7.0 Hz), 1.59-1.65 (1H, m), 
1.68 (3H, br s), 1.86-1.96 (2H, m), 2.33-2.44 (3H, m), 2.69 (3H, s), 3.34-3.46 (1H, 
br), 3.46-3.60 (1H, br), 5.29 (1H, d, J=16.0 Hz), 5.36 (1H, t, J=7.0 Hz), 5.82 (1H, 
d, J=16.0 Hz), 8.01 (2H, br d, J=4.6 Hz), 8.85-8.95 (2H, br), 10.35 (1H, s), 12.60 
(1H, s). ESMS (electrospray mass spectrum, negative) (m/z): 508 {(M-H)*, 
20 C 29 H 32 N0 5 35 C1 - H + }, 510 {(M-H)\ C 29 H 32 N0 5 37 C1 - H + }. 

mm 6 

A. 4-qAcetvl- 2-qmethvascofuranone(8) ; it^Ml 27 (Dffimfa 
4-O-ascofuranone (0.301 g, 0.651 mmol)£7-fe h >(2 ml)K:igflpU mWti U 
25 *J A(99 mg, 0.716 mmol), 3 3^(0.0484 ml, 0.781 mmol)^ftl^.T 2 m 

ttJEBttU ^y'J*y;^7A^D7h^77>f- (SiO 2 10g, 's* 
U->-ftBgX^;W fc«fc?)*&8!LT75.5 mg (24%)© (8) (itfeteSlftiltf 
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10 



, as a colorless gum) 0 
NMR (CDC1 3 , 500 MHz): 1.22 (3H, s), 1.28 (3 H> s), 1.64 (3H, s), 1.77 (3H br 
s), 2.04 (2H, t, J=7.8 Hz), 2.09-2.20 (2H, m), 2.35 (3H, s), 2.39 (1H, dd, J=18 2 
10.0 Hz), 2.47 (1H, dd, J=18.0, 6.2 Hz), 2.63 (3H, s), 3.33 (2H, d, J=6.5 Hz) 
3-83 (3H, s), 4.52 (1H, dd, J=10.0, 6.2 Hz), 5.08 (1H, tq, J=6.5, 1.3 Hz), 5.52 
(1H, t, J=6.6 Hz), 10.44 (1H, s). 

,B. 2-qmethvlascofurannne (7) : iY.&m 97 

±T#fc(8)(63.5 mg, 0.133 mmol)£* * J ml){ ^ u l%im ^ 

MJ^A*^(4.2mU.05mmol) ^T4Wj$Lt £fcfc*2N 

T h ^5 7 - (Si0 2 10 g, ^^x^) fc.k 0 L T 52.1 mg (9094) 
15 <D (7) tftfc M aatolMBgun) ^ 

IRCfilxn): 3390, 1756, 1686, 1564. NMR (CDC1 3 , 500 MHz): 1.22 (3H s) 
1-29 (3H, s), 1.64 (3H, br s), 1.80 (3H, br s), 2.06 (2H, t, J=7.5 Hz), 2.12-2 22 
(2H, m), 2.40 (1H, dd, J=18.0, 10.0 Hz), 2.47 (1H, dd, J=18.0, 6.5 Hz), 2.66 (3H 
s), 3.42 (2H, d, J=6.6 Hz), 3.82 (3H, s), 4.53 (1H, dd, J=10.0, 6.5 Hz), 5.20 (1H 
20 t q ,J=6.9, 1.2 Hz), 5.51 (1H, t, J=6 .9 Hz), 6.35 (1H, s), 10.37 (1H, s). ESMS 
(electrospray mass spectrum, negative) (m/z): 433 {(M-H)", C A 0»C1 - m 
435 {(M-H)-, C 24 H 31 0 5 37 C1 - H + }„ 
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i -aC^CarboxvbutonnY ^agcofu^,,^,, (9) . {y ^ m 1R 

sacofuranone (0.100 g, 0.238 mmol) $«fcfUv> (l ml) fc** U 4-v 
WIT*; t!Uv>(2.9 mg, 0.04 rnmol)t?)l? mm*® (0.033 g 049Q 
amoOftilDAfc. E^SOtTHHB^, IN Wfcio*TpH2 *U » 
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77^- (SiO 2 10g, ^\W>-»KX^;W fcJ;0tt«!LT0.040g(32%)O (9) 
(ftfiftllilllttm, as a colorless gum) . 
IR(film): -3000, 1752, 1713, 1638. NMR (CDC1 3 , 500 MHz): 1.23 (3H, s), 
5 1.29 (3H, s), 1.63 (3H, br s), 1.74 (3H, br s), 2.02 (2H, t, J=7.5 Hz), 2.11 (2H, 
qui, J=7.0 Hz), 2.12-2.17 (2H, m), 2.37 (1H, dd, J=18.2, 10.0 Hz), 2.44 (1H, dd, 
J=18.2, 6.3 Hz), 2.54 (2H, t, J=7.0 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.0 Hz), 
3.24-3.31 (2H, br), 4.55 (1H, dd, J=10.0, 6.3 Hz), 5.07 (1H, tq, J=7.0, 1.5 Hz), 
5.50 (1H, br t, J=7.0 Hz), 10.30 (1H, s), 12.52 (1H, s). 

10 

i§9 

4-qisonicotinovlascochlorin (10) : -ffrq-fe 14 

ascofuranone (0.200 g, 0.476 mmol) Sr&Tkb! 'J >>> (l m l) fcJgflPU Mt 

<i y-n?;<i )immm (0.233 g , 1.31 mmoi)&sp^.fc. s^sssaT 1 mm 
15 mm. 7K*iDA.T$6k:3o^a»u i-fraaiLfc. ^mm*mm 

D7 ^77^- (Si0 2 10 g, ^it >-»8lf;W \Z&mm LT 0.135 g (54%) 
© (10) *ntc mmffitoftmn, as a colorless gum) o 

20 IR(film): 1756, 1644. NMR (CDC1 3 , 500 MHz): 1.21 (3H, s), 1.28 (3H, s), 
1.53 (3H, br s), 1.62 (3H, br s), 1.88-1.97 (2H, m), 2.02-2.12 (2H, m), 2.35 (1H, 
dd, J=18.0, 10.0 Hz), 2.42 (1H, dd, J=18.0, 6.3 Hz), 2.69 (3H, s), 3.21-3.33 (1H, 
br), 3.33-3.46 (1H, br), 4.51 (1H, dd, J=10.0, 6.3 Hz), 5.09 (1H, br t, J=7.0 Hz), 
5.48 (1H, br t, J=7.0 Hz), 8.00-8.02 (2H, m), 8.89-8.91 (2H, m), 10.35 (1H, s), 

25 12.60 (1H, s). ESMS (electrospray mass spectrum, negative) (m/z): 524 
{(M-H)-, C 29 H 32 N0 6 3B C1 - H + }, 526 {(M-H)\ C 29 H 32 N0 6 37 C1 - H + } 

-tt*fcfl5£*M, 63mg, irX^^-PX-h • V)V\i#> 10mg> ®*$/iJ 
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10 mg, 1 5 Z W 40 mg, L- 1 H D+X^D fcf;Hz;UD-X(PO-30) 
50 mg, t h* O P tr;Hr;UD-X-SL 12 mg, IMSfi-fe;Un-X 46 mg, 

*;^+->^5 1 ;i/-fe;i/D-^ -^-hu^AJg 10 mg, xtJU^^a 3 

5 TfcSttfcbfc. 



WLfcM-lL 63g£?t«f 50 2^A, □->7.^-^-60g, L-fcKD* 

->yn tf;Hr;i/o~X 30 g, t Hn+y^n t?;Hui,D-X-SL 12 g, tfflM-t 
10 ;ud-x 46 g, tiJitsJristj-fr-tfrn-xn 1- h u 10 g, xfj u 

0.25g©&3!l£L&. 

15 it&to-21* 100 g, ttttft-fe;PD-X70g» ?L«35g, iJ)U^^^)V±JV 
O-X- *;i/^»>Affi70 g, H->X^-^70 gatfXf7U>i7^S/^ 
A 5 g *jg£U SEftaD K*TIILT-il35« 0.35 g M^iiLfc. 

tt^c^-e-fco -r^b-fe, ppARiS«pxi/^>hk: < koT5S3i*J<a»$n*u^- 

^-jte^y^XS Ft PPAR rf§31 7* = H& COS-l McagALfc^, 

COS-l «-v<Z)7^XS K*A : itfiH^Ate Life Technologies tt© 
LipofectAMINE §itm£/B ^Tj£»S 0 fcfr o fc. 1 X 10 5 ©«£ 10% 7 z/Jfe'M 
Mtttttt 2 ml <D?)Wty n ©*/hfc&(DMEM)K:#tfc$1*T 35 mm ©^ h D 
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•J m\Z&m L U >&£g£ii7j<(PBS)-e&# Lfc^LipofectAMINE 

5 4mg, 2 mg ^M/jNjfiltiM, OptiMEM(Life Tecnologies ft)500 ml £ 
LipofectAMINE 50 ml SS^Lfc OptiMEM 500 ml £ £ £ U L T , ^ 
)ST 15 afflfiUB Lfc„ Z 100 ml <h OptiMEM 400 ml LT^ h 

10 M^n*, 37 < CT20^iS^Lfeo Miibttt^M^l, 11, 12 

II^MSy^fH^?*^'/^ (SM^0.1%) <£^tCiaAfeo 

^ h U MCDi§ife£©3| LTB££L7ct£. 250 ml <Z>i£*Mi§fl?& (25 mM Tris 
phosphate buffer (pH 7.8). 2 mM 1,2-diaminocyclo-hexane-N, N,N\N'- 
15 tetraacetate, 10% glycerol, 1% Triton X- 100 £ SDK, 7A-5)?ijX?>Ti 

(15,000 rpm, 2 min)Lfc±t»S^ffl(DM<J: Lfc. 20 ml ©JUffc 100 ml © 
;V>7 x ^-if«»^(2.14 mg Co-A, 100 ml 470 mM D-Luciferin, 200 ml 530 
mM ATP, 2 ml <D DTT-Tricine buffer (pH 7.8) U )V 5. J * - ^ -(ATTO 

20 )V 5 y -fe >1r-AB-2000)T^^ £$J£ L fc. A»#J£ffl © 0 # ? 5 V v 

ifl'J^ \Z , Luminescent )3 -galactosidase detection kit II (Clontech) V * T , 

PPAR (D&gtfjft U # > d <h/W^ Lfc, 
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%5. PPAR V±79-<Dt8Wt£&\*&T><DmBm± 
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it^-25 
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{t&%>-26 
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+ + 


<t$y)-29 






+ + + 


ft H077375y> 


+ + 







+ + + + :<10*MttTI:SttftOt:-^*JS5 



5 + + + : 10^~10- 6 M£Sttft<Z)tf— £/5*&-5> 

+ :>10" 4 MI;bf— i7^S5 



10 *38w©^«tt % ®®&®mmm&Rzt®mmzm±?z>%}%*7K-r. mm 

XfD>.7tf-h (DOCA) £10 mgfcg&T«4Lfc. ^Tt^-fX^ 
-^yh (12 SO a»&£*JWK£«fflLfc. m«tt7^ha-nillQ®lBlfl[ 

fb£fc-i ttH»WJ6=iiB*i& ioo mg/kg ^ttflien 

jfilE^%ii{C±#L3jig{C«TOjfalE^ 180 mmHg £®;Lfc. ZilSfrb 
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-*<Dmmmmm&fzKl¥i% 1.72±0.74®(mean±SE)®l&M£tfr;^ jfjjfaff 
0.51 ±0.37 M(mean±SE)T*ofe. *%W<Dlt&m$, i&ffi 

io itsvu-n omfc&mmmmm-T'yz c57biasj db/db \z&tfz>&&£m<D& 
»tmmmmfflm®%&fr(D£ots.$£%i-zmwLfz. 30-32 ji^©&m$ db/db 

10§1^7>^AT2l¥{C^^(n=5), ffi^^b^-17 I* 

hmmmm® ce-2 f*tL, <t£^-i7 £7-izb>K^Lfc^ ^sgm 

<omijnm\$* mn<o o.i%t&s 0 nmrnnhmmorthy^mKi^rc^ 

mmthm®<D7 amteftmmm***.. mmm, mm. mmmm^nmm 
mmmz l^tcxcd 5 Bffl\tthmm\z<t£%).n z o.i%m£Ltcmmz$-z. 
20 re* m®®*mz2$\z 4 am, Mmmm\zmLxm^bx^^, 20-24 ag 

<D5 B®imZf0A%it£®.17tt®m*-¥tt o db/db Y-)XI»-ylI 

m^wT^t, srai, ^7Kfi^^<a-r^(DT, 5 ^^^^ h^f^n*^- 
Mmmmtit-<x 5o%^Tx<t^-n \m^mLm^^r 

250 ^7A0 l ^'fX^-|i77 MC7. h U7°hVhi/> (50 mg/kg) 
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LT«D»4Lfc; i»i7B@i 14 B@l»-y l: 24 |»nM[*L. 24 

**lf47HBT4.1«. 14BST4.5fg«ipLfc. C*lfc#U fc*«M tt 4 
»Trtt«m«W!i»tJfc^ 7BBT41.4H. 14 B ST 43.896 tWtfcftv^^ 

*mm*tmtit« 7 a @t i 4 . 3 %, h b 28.8H*twen**ic«^Lfc. 



15 





«B 








afii* 

(g/rat) 


7 


38. 4±1. 7 


32. 9 ±1. 9* 


27. 0±3. 2* 


14 


42. 5 ±1. 7 


32. 6 ±2. 9* 


26. 8 ±0. 9** 


(ml/rat/day) 


7 


169. 5 ±7. 6 


99. 9 ±13. 0** 


41. 6±1. 1** 


14 


189. 6 ±5. 7 


106. 9 ±18. 0** 


42. 4 ±1. 0** 


"ii 

(ml/rat/day) 


7 


128. 5 ±5. 3 


74. 6 ±6. 4** 


19. 8±1. 7** 


14 


159. 8 ±5. 3 


79. 7 ±12. 5** 


17. 5 ±0. 8** 


(g/r at/day) 


7 


8. 85 ±0. 36 


5. 39 ±0. 55** 




14 


12. 05 ±0. 38 


5. 78 ±1.09** 






7 


291. 0 ±4. 7 


307. 7 ±4. 8 


350. 4 ±10. 2** 


(g/rat) 


14 


292. 5 ±4. 2 


318. 3 ±6. 8* 


370. 4 ±10. 2** 



*P<0.05, **P<0.01, in Student's t-test. 
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It is unclear how far compounds are involved in the category of "ascofuranone 
homologs and ascochlorin homologs having at least an orcyl aldehyde moiety wherein 
the hydrogen atom(s) of the hydroxyl group (s) at the 2-position and/or the 4-position 

of the orcyl aldehyde moiety are substituted by alkyl, isonicotinoyl etc " 

as described in claim 1, in addition to the compounds represented by the formulae as 
set forth in claims 2 to 4 . 

Therefore, invention as set forth in claim 1 and inventions as set forth in 
claims 6 to 22 with citation of claim 1 are unclear. 

It is unclear how far diseases/conditions are involved in the scope of "diseases 
or conditions which can be ameliorated by regulating the transcription of genetic 
information depending on the nuclear receptors PPAR's" as described in claims 6, 10 
and 14, in addition to the diseases/conditions as cited in claims 7, 11 and 15 and 
the diseases/conditions as particularly disclosed in the description 

Regarding claims 1, 6 to 9 and 18 to 22, the International Search has been 
practiced on the compounds represented by the formulae as set forth in claims 2 to 
4 . Regarding - claims 6 and 14, the International Search has been practiced on the 
diseases/conditions as cited in claims 7 and 15 and the diseases/conditions as 
particularly disclosed in the description. 
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As will be described hereinafter, the International Searching Authority has 
recognized that this international application has four inventions. 

• Among inventions as set forth in claims 1 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are novel compounds. 

• Among compounds as set forth in claims 1 to 5, those relating to publicly 
known compounds. 

• Among inventions as set forth in claims 6 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are publicly known compounds. 

• Invention as set forth in claim 22. 

Inventions as set forth in claims 1 to 5 are inventions relating to compounds 
per se which are "ascof uranone ; and ascofuranone homologs and ascochlorin homologs" 
having properties as "ligands of nuclear receptors PPAR' s" and these inventions involve 
two concepts, namely, inventions relating to publicly known compounds (for example, 
compounds #1-6, 8-13, 16-26 and 32-39 as described in the description; the same will 
apply hereinafter) and inventions relating to novel compounds (for example, compounds 
#7, 14, 15 and 27 to 31; the same will apply hereinafter). 

Inventions as set forth in claims 6 to 21 are inventions relating to use of 
"ascofuranone; and ascofuranone homologs and ascochlorin homologs" based on a finding 
that the "ascofuranone; and ascofuranone homologs and ascochlorin homologs" as described 
in claim 1, 2 or 5_are "ligands of nuclear receptors PPAR's" and involve two concepts, 
namely, inventions relating to novel use of the publicly known compounds and inventions 
relating to use of compounds which are considered as novel compounds. 

Invention as set forth in claim 22 is an invention relating to novel compounds 
per se which are Schiff bases of the above -described "ascofuranone; and ascofuranone 
homologs and ascochlorin homologs" as set forth in claim 1, 2, 3 or 4 with "amino group 
of serum protein" and different and independent from the above described "ascofuranone; 
and ascofuranone homologs and ascochlorin homologs". In addition, this invention is 
not an invention with the use of a finding that the above-described "ascofuranone; 
and ascofuranone homologs and ascochlorin homologs" are "ligands of nuclear receptors 
PPAR's". 

Now, the relation among the concepts of the five groups of inventions as described 
above will be discussed. Inventions relating to novel compounds, among the compounds 
as cited in claims 1 to 5, and inventions wherein "ligands of nuclear receptors PPAR's" 
are novel compounds, among the inventions as set forth in claims 6 to 21, have a technical 
feature in common contributing to the prior art in the point of providing common novel 
compounds. Suchbeing the case, these two groups of invent ions are considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 

However, it does not appear that there is a technical relationship between 
inventions relating to publicly known compounds, among the compounds as cited in claims 
1 to 5, inventions wherein "ligands of nuclear receptors PPAR's" are publicly known 
compounds, among the inventions as set forth in claims 6 to 21, and invention as set 
forth in claim 22, and inventions as set forth in claims 1 to 21 wherein "ligands of 
nuclear receptors PPAR's" are novel compounds, involving one or more of the same or 
corresponding "special technical features (technical features clearly showing the 
contribution to the prior art made by the inventions as set forth in the claims as 
a whole) " . Such being the case, these groups of inventions are not considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 
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